A Gram-stain-negative, aerobic, non-flagellated, non-gliding, oxidase-and catalase-positive, rod-shaped, yellow-pigmented bacterium, designated strain SW230 T , was isolated from a surface seawater sample collected from the South Pacific Gyre. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain SW230 T shared highest similarity with members of the genus Dokdonia (95.0-94.5 %), exhibiting 95.0 % sequence similarity to Dokdonia genika NBRC 100811 T . Optimal growth occurred in the presence of 2-3 % (w/v) NaCl, at pH 8.0 and at 28 8C. The DNA G+C content of strain SW230
The genus Dokdonia, a member of the family Flavobacteriaceae in the phylum Bacteroidetes, was proposed by for a single species, Dokdonia donghaensis, isolated from seawater around the Korean island of Dokdo. Subsequently, three novel species of the genus Krokinobacter, Krokinobacter genikus, Krokinobacter diaphorus and Krokinobacter eikastus, were isolated from marine sediment samples collected from the Pacific coastline of Japan (Khan et al., 2006) . Based on high levels of sequence similarity, K. genikus, K. diaphorus and K. eikastus were reclassified in the genus Dokdonia as D. genika comb. nov., D. diaphoros comb. nov. and D. eikasta comb. nov., respectively, by Yoon et al. (2012) and the description of the genus Dokdonia was also emended. In this study, a novel bacterial strain, designated SW230 T , was isolated from surface seawater of the South Pacific Gyre at station U1371 (458 589 S 1638 119 W) during the Integrated Ocean Drilling Program (IODP) Expedition 329. The aim of the present study was to investigate the possibility that strain SW230
T may represent a novel species of the genus Dokdonia. Here, we describe the phenotypic and phylogenetic characteristics of strain SW230
T .
Surface water of the South Pacific Gyre was collected in November 2010 and spread on marine agar 2216 (MA; Becton Dickinson). Strain SW230 T , which formed transparent, circular (0.8-1.0 mm in diameter), convex colonies with entire margins on MA after culturing at 28 8C for 3 days, was picked and purified by streaking three times on MA. The culture was maintained on MA plates at 28 8C, and stocks were preserved in sterile 0.85 % (w/v) saline supplemented with 15 % (v/v) glycerol at 280 8C. D. genika NBRC 100811 T and D. donghaensis DSM 17200 T were used as reference strains, and were cultured at the same conditions as for strain SW230
T [in marine broth 2216 (MB; BD), 28 8C], unless otherwise specified.
Gram-staining and flagellum staining were investigated using standard methods (Beveridge et al., 2007) . Cell morphology was determined by transmission electron microscopy (JEM-1200EX; JEOL) after cells had been negatively stained with 1 % (w/v) phosphotungstic acid. The presence of gliding motility and the production of flexirubin-type pigments were investigated using the methods described by Bernardet et al. (2002) . To test for anaerobic growth, bacterial strains were cultured on MA with resazurin (0.02 %, w/v) as an indicator of anaerobic conditions in an anaerobic jar filled with nitrogen and a packet of AneroPack-Anaero (Mitsubishi Gas Chemical) at 28 8C for 1 month. The temperature range for growth was determined on MA by incubating cultures at 10-37 8C (10, 16, 22, 28, 32, 35, 37 8C) for 7 days, and at 0 and 4 8C on MA for 30 days. Salinity and pH ranges supporting growth were investigated in 96-well microplates by measuring the optical densities (wavelength 3These authors contributed equally to this work.
Abbreviation: IODP, Integrated Ocean Drilling Program
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of Dokdonia pacifica SW230 T is KP862606.
590 nm). In the salinity experiment, distilled water was used to prepare synthetic marine ZoBell broth (per litre: 5 g peptone, 1 g yeast extract and 0.1 g FePO 4 ). NaCl concentrations were adjusted to 0-15.0 % (w/v, at intervals of 1.0 %). Growth in MB was evaluated at pH 2.0-10.0 at intervals of 1 pH unit using the following buffer systems: H 3 PO 4 /KH 2 PO 4 (pH 2.0), sodium acetate/acetic acid (pH 3.0-6.0), KH 2 PO 4 /NaOH (pH 7.0-8.0) and Na 2 CO 3 / NaHCO 3 (pH 9.0-10.0). Various phenotypic properties of strain SW230 T and the reference strains were tested according to standard approaches (Tindall et al., 2007) , including catalase and oxidase and hydrolysis of starch, casein, gelatin and Tweens 20, 40 and 80 (method 2). DNase activity was examined by using DNase agar (Qingdao Hope Bio-technology) according to the manufacturer's instructions. Activities of constitutive enzymes and other physiological properties were determined after growth on MA at 28 8C for 2 days by using API 20E, API 20NE, API 50CH and API ZYM strips (bioMérieux) and Gram-negative MicroPlates (Biolog) according to the manufacturers' instructions, except that the strips were inoculated with a heavy bacterial suspension in artificial seawater (Yoon et al., 2002) . The morphological, physiological and biochemical characteristics of strain SW230 T are shown in Fig. S1 (available in the online Supplementary Material), Table 1 and the species description.
For cellular fatty acid analysis, strain SW230
T and the reference strains were grown on MA at 28 8C for 2-3 days when the bacterial communities reached the late-exponential stage of growth according to the four quadrants streak method (Sasser, 1990) . Fatty acid methyl esters were prepared and analysed according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0) and identified using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . Cell biomass for identification of polar lipids and respiratory quinones was obtained by centrifugation after shaking at 28 8C in MB for 4 days. Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) , and separated by two-dimensional TLC on silica gel 60 F254 plates (Merck) using chloroform/methanol/water (65:25:4, v/v) for the first dimension and chloroform/methanol/acetic acid/water (80:12:15:4, v/v) for the second dimension (Collins & Shah, 1984) . Identification of individual lipids was performed by spraying with the appropriate detection reagents (Komagata & Suzuki, 1987) . The respiratory quinones of strain SW230
T were extracted with chloroform/ methanol (2:1, v/v), separated by TLC and identified by HPLC. DNA of strain SW230
T was extracted according to the procedure of Moore et al. (1999) and the G+C content was determined by reversed-phase HPLC according to Mesbah & Whitman (1989) .
The cellular fatty acid profiles of strain SW230
T and the reference strains are given in Table 2 . The dominant fatty acids (.10 % of the total) of strain SW230
T were iso-C 15:1 G (22.4 %), iso-C 15:0 (18.4 %), iso-C 17:0 3-OH (15.1 %) and summed feature 3 (comprising C 16:1 v7c and/or C 16:1 v6c, 11.7 %), which were similar to those of the reference strains although some quantitative differences were noted; for example, SW230
T contained less iso-C 15:0 than the reference strains. The polar lipid profile of strain SW230
T comprised phosphatidylethanolamine (PE), two unidentified aminolipids (AL1 and AL2) and two unidentified lipids (L1 and L2) (Fig. S2) , which was identical to that of the two reference strains. In accordance with the reference strains, strain SW230
T contained menaquinone-6 as the major respiratory quinone. The DNA G+C content of strain SW230 T was 36 mol%, which falls within the range reported for members of the genus Dokdonia (33-39 mol%) .
For 16S rRNA gene sequencing, the genomic DNA of strain SW230
T was extracted and purified using standard methods (Ausubel et al., 1995) . The 16S rRNA gene was amplified by PCR with two universal primers (B8F:
59-AGAGTTTGATCCTGGCTCAG-39; B1510: 59-GGTTACCTTGTTACGACTT-39) (Weisburg et al., 1991) . For cloning and sequencing of the 16S rRNA gene, the PCR product was purified using a TIANgel MIDI Purification kit (TIANGEN Biotech), ligated into the pUCm-T vector (TaKaRa) and sequenced at BGI. Pairwise similarity values between strain SW230 T and closely related type strains were calculated using the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/; Kim et al., 2012) . The 16S rRNA gene sequences of related strains were downloaded from the NCBI database (http://www.ncbi.nlm.nih.gov) and aligned using the CLUSTAL X program (Thompson et al., 1997) . Phylogenetic trees based on the neighbour-joining (Fig. 1) , maximum-likelihood (Fig. S3) and maximum-parsimony (Fig. S4) algorithms were constructed by MEGA version 5.0 (Tamura et al., 2011) . The genetic distance matrices were estimated by the Kimura two-parameter model (Kimura, 1980) for the neighbour-joining tree. In each case, bootstrap values were calculated based on 1000 replicates.
Pairwise alignment according to the nearly complete 16S rRNA gene sequence (1484 bp) of strain SW230
T revealed highest sequence similarity with members of the genus Dokdonia (95.0-94.5 %), exhibiting 95.0 % sequence similarity to D. genika NBRC 100811 T . Lower sequence similarities (#92.4 %) were found with all other representatives of the family Flavobacteriaceae. This close relationship between strain SW230
T and species of the genus Dokdonia was also evident in the neighbour-joining phylogenetic tree (Fig. 1) . Strain SW230 T formed a distinct phyletic line within the radiation of the genus Dokdonia. The monophyletic clade comprising strain SW230
T and the four recognized species of the genus Dokdonia was consistently recovered in all tree-making methods used (Figs. 1, S3 and S4) . However, the relatively low level of sequence similarity to the type strains of recognized species of the genus Dokdonia implied that strain SW230
T may represent a novel species (Stackebrandt & Goebel, 1994) .
The major features of strain SW230
T , including the major respiratory quinone, hydrolysis of casein and Tweens 20, 40 and 80, and the presence of DNase, catalase and oxidase activity, are in line with the two reference strains. The predominant cellular fatty acids (.10 %) and polar lipid profile of strain SW230
T were similar to those of the two reference strains, sufficient to classify strain SW230
T as a member of the genus Dokdonia and differentiate it from other genera in the family Flavobacteriaceae. For example, the major polar lipids detected in Salinimicrobium gaetbulicola BB-My20
T and Salinimicrobium catena JCM 14015 T were phosphatidylethanolamine and one unidentified lipid , and these possessed fewer aminolipids than strain SW230 T and the two reference strains; in addition, iso-C 15:1 G was a minor cellular fatty acid in Aquimarina agarilytica ZC1 T and Aquimarina intermedia JCM 13506
T (Lin et al., 2012) , but is a major component in strain SW230
T and the two reference strains. Although strain SW230
T and the two reference strains shared many common phenotypic and chemical characteristics, they showed differences in some features including cell morphology, hydrolysis of starch and gelatin, and numerous enzyme activities (Table 1) and differences in the proportion of some fatty acids (Table 2) . On the basis of phenotypic characteristics and phylogenetic inference, strain SW230
T should be classified in the genus Dokdonia as a member of a novel species, for which the name Dokdonia pacifica sp. nov. is proposed.
Description of Dokdonia pacifica sp. nov. Dokdonia pacifica (pa.ci9fi.ca. L. fem. adj. pacifica peaceful, referring to the Pacific Ocean from where the type strain was isolated).
Cells are Gram-stain-negative, aerobic, non-gliding rods (1.2-1.5 mm in length, 0.3-0.4 mm in width after culturing on MA for 24 h at 28 uC) without any flagellum. Colonies are transparent, yellow, circular (0.8-1.0 mm in diameter) and convex on MA after 3 days at 28 uC. Growth occurs at 10-35 uC (optimum 28 uC). The salinity range for growth is 1-7% (w/v) NaCl (optimum 2-3%) and the pH range is 7.0-10.0 (optimum pH 8.0). Flexirubin-type pigments are not formed. Oxidase and catalase activities are present. Positive for hydrolysis of DNA, starch, casein and Tweens 20, 40 and 80, but negative for hydrolysis of gelatin. In the API 20E and 20NE strips, positive results are obtained for aesculin hydrolysis, acetoin production, 
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